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(54) An image display and remote control system capiable of displaying two distinct innages

(57) An irriage display system capat>!e of displaying

two distinct images at the same tirhe. One image is

shown on an image display device such as a television

or computer monitor which is coupled to the image dis-

play system. The other image is shown on a remote

control (170) included in an image display system. A
docking station is also part of the irnage display system.

It is connected by standard audio-visual coaxial cable to

the TV and assbciated video devices and sends com-

pressed digital video signal information to the video

rehTiote contrbi (170) by RF comrriunjcation. Both the

docking station and the video rernote control (1 70) have

FIG.1

RF antennas and receivers (112, 1 52) capable ofsend-

ing digital RF signals. Digitai cdmnrahcl and, information

signals are exchanged between the docking istatiph and
video remote control (170) to allow control from the

remote control of the functioris of Uie TV and other video

devices, the rerifiote control (170) has a learning mode
with on-screen feedback making the image display sys-

tem backward and forward ODnipatible with a wide array

of image display devices. The invention is; thought to be

particularly useful for networked cornputer televisions,
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Description

BACKGROUND

Field of the Invention

[0001] The present invention relates to the Held of

remote control, and in particular to controlling image

display devices.

Description of the Related Art

[0002] Television (TV) remote control has radically

changed the manner in vyhich many televisipn,viewers

watch TV- Even the lexicon of television viewing has

changed such that viewers regularly "channel surf by

quickly progressing from one channel to another. A/Vhile

the standard remote control has proven quite popular, it

has not satisfied all the potential needs of the viewer.

For example, some TV's are equipped to display a sec-

ond smaller picture within a screen of the TV. This "pic-

ture within a picture" (PIP) can display a second

program, from either a tuner of a video cassette

recorder (VCR) or a second tuner within the TV. or it can

display a video signal from a VCR tape or a laser disc.

While the viewer with the PIP TV cari watch two pro-

grams with the PIP window, viewers without PIP cannot

monitor prpgramming on a second channel.

[0003] Standard remote cohtrols for video devices

sudh as TV's, VCRs, laiser disc players, surrourid-sound

systems and digital satellite system (DSS) dishes are

simple hand-held devices which send an infrared (IR)

signal to an IR sensor located on the front of the video

dieviciB to control functions of the video display device.

To operatte the video device with the rerriote control, the

user rhust be within a specified angle and a limited,

direct-line-bf sight distance of operatidn in front of the

video device. Although not in widespread use. some
converrtional remote controls also permit display on the

remote control of the same image that is displayed on

the television.

[0004] U.S. Patent No. 5,003.396 issued to C. H. Kang

discloses a black in white nrK)nitoirihgv§^

toririg a broadcast televisiorii^^systern:Af^

ing systerri of the KahgCrieferehce^^^^^^

reproducing a broadcast telievisioh jDict^^^ on a LCD
display, the monitoring system is not capable of cfisplay-

ing broadcast television pictures otheir than the broad-

cast television picture shovvn on the associated

television set.

[0005] U.S. Patent No. 5,537. 107 issued to 8. Funado

discloses a remote control for use with a video cam-

corder. While the remote control of the Funado refer-

ence is capable of producing a video image on a LCD
display, the remote control is not capable of displaying

video images other than the video image shown on the

associated video apparatus.

[0006] Moreover, while remote controls have become

quite popular, the proliferation of video devices and

associated remote controls has produced a clutter of

remote controls for the viewer to control all the video

devices connected to the TV. Universal remote controls

5 store commands for a large number of video device

types and particular models. They beconne obsolete as

new models of televisions. VCRs, and other video

devices are released. While i-emote controls that can

"learn" to emulate the commands of other remote con-

10 trols are available, they have not gained wide accept-

ance among consumers due to the difficulty in

programming these learning remotes. Users are

required tomake all of their own decisions regarding the

functional assignment of buttons., Additionally, these

15 remotes only provide a limited feedback to users by

employing beeps and LED flashes. Such a limited feed-

back has proven to be confusing and inadequate for

many users.

[0007] Learning remote controls which accept and

20 then enrwiale commands of other rennote controls may

be particularly useful in the new technology of computer

television where standards are in flux. In a typical com-

puter television scenario, such as WEB-TV™, a compu-

ter signal is sent to a television via computer network. A

25 signal corresponding to irnage data is displayed on a tel-

evision screen as it would be on a conventional compu-

ter monitor Computer comnniani^ may be entered on a

keyboard in communication with the television via infra-

red transmitlelB and receiv^^

30

SUMMARY OF THE INVENTION

[0008] the present invention relates to a rerriote con-

trol systern for use with an image display device. The

35 reriiote Control system is capable of showing an image

distinct froriri another image displayed on the image dis-

play device. The remote coritro! systemi iriplifdes a

transrhitter and a rernote control, the transmitter trans-

mits a selected image signal to the reimote control. The

40 remote control displays an image that can be distinct

from another innage displayed on the image display

device corresponding to another selected image signal.

, OMt <jaM same imagei displayed on the irnage dis-

*p(a^idevidie^ corresponding t^ the same sejected image

45 ! signal! The displaying of the images may depend upon

a mode of operation selected by the remote corrtrol sys-

tem.

[0009] The remote control may be a learning remote

control. The learning remote control includes a receiver

50 for receiving an original command signal sent by an

original remote control which corresponds to an original

command on the original remote control. When a learn-

ing algorithm on the learning remote control is acti-

vated, such as by pressing a button, the received

55 original command signal is stored in a memory. To indi-

cate which command button should be pressed on an

original remote control and whether the emulation sig-

nal has been successfully saved in the memory in a

2
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location associated with a desired command on the

learning remote control, the remote learning control

includes feedback mechanisms. The image screen on

the remote control is part of the feedback mechanism.

[0010] In an alternate embodiment, the invention s

includes an image display system capable of displaying

two distinct images essentially sinriultaneously. The
image display system includes two image displays. One
image display is included with the remote control and

one is separate from the remote control. A controller io

selects two image signals from at least two image

sources. The images displayed on the two displays may
be distinct from the image displayed on the other dis-

play.

[0011] An advantage of the present invention is that it i5

permits convenient channel monitoring of other cfian-

nels and the output of multiple image display devices

without covering up part of an image displayed on an

image screen as in the conventional picture-in-picture

(PIP) technology. The invention also offers the advan- 20

tage of easily programming a learning remote control by

displaying feedback information on the image screen on

the remote cdntrpl. The convenience of the learning

remote control provides backward compatibility with a

wide array of image display devices The invention's 25

remote control allows a user to operate and view the

output of a display device, such as a cable tel evision or

a VCR, without being in proximity to the display device.

These and other advantages of the irwention will

become readily apparent to those skilled in the art upon 30

a reading of the following description and a study of the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

35

Figure 1 is a blockdiagram of a image display sys-

tem in accordance with the present invention.

Rgure 2 is a perspective view of an image display 40

system in accordance with the present invention.

Rgure 3 shows a menu displayed on an image

screen of a reniote control for select!^ nxxJe of

#Fj0ur0S; ;1 and 2 in accordance with the prese - 45

vMnyerrtioni :
^-V -

Figure 4 isi a front perspective view of a remote

control displaying teIie?vision menu on an image

screen in accordance with the present invention.

. Rgure 5 is a front perspective view of a menu so

screen displayed on an image screen of a rerhote

control for controlling functions of a video cassette

: recorder in accordance with the present invention.

Rgure 6 is a rear perspective view of the remote

control of Rgures 3-5 in accordance with the 55

present invention.

Rgure 7 is a t)ottom perspective view of the remote

control of Rgures 3-6 in accordance with the

present invention.

Rgure 8 is a front perspective view of a docking

station in accordance with the present invention.

Rgure 9 is a rear perspective view of the docking

station shown in Figure 8 in accordance with the

present invention.

Rgure 10 is a perspective view of a television with

a docking station integrally formed as part of the tel-

evision in accordance with the present invention.

Rgure 11 is a perspective view of a keytx>ard for

use with a computer television device and a video

remote control in accordance with the present

invention:

Rgure 1 2 is a perspective front view of ;an alternate

emtxxliment of a video remote control adapted for

use with an computer television device in accord-

ance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[001 3] The present invention relates to an image dis-

play system capat>le of displaying two distinct images^

The image display system includes a remote contirol

having an image screen displaying one of the images. In

particular errtoodiments, the remote is a learning

remote control.

[0014] A few terms will now be defined. The term

"user" herein is consider to include any entity, whether

living or inanimate, capable of inputting data to the

remote control. For exarrple, a user may be a person

controlling alelevision whose rrxxie of operation is con-

troll^ via the remote control. Additionally, computers

and other machines may input commands via the

remote control.

[0015] As used herein the term "image" should be

construed to include any present and future types of

data capable of display. Video or graphics data are con-

sidered to be types of image data.

[0016] The term "image source" will be construed to

represent any mechanism, apparatus circuitry, or device

that outputs image signals. For instance, conventional

video cassette recorders and televisions both have tun-

.^<Brs,i^which are;:cori^ide^

Gonpuler networks and vide^ display drivers are cbrh-

:mbn image sources for corrputeris. Those of ordiirti^ry

skill in the art will readily appreciate that many typ>es

other image sources are appropriate for use with the

invention. ,

[001 7] For relevant background material, the reader is

directed to the following list of references known to

those skilled in the art- Both of the following references

are incorporated by reference herein in their entirety:

Etectncat Engineering Handbook: ediXed by Richard C.

Dorf, CRC Press, 1993; arxj The Art of Electronics,

Second Edition. Paul Horowitz & \/Vinfield Hill, Cam-
bridge University Press, 1989.

[001 8] Rgure 1 shows a diagrammatic repi'esentation

of an embodiment of an image display system 150 in

3
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accordance with the present invention. The image dis-

play system 150 consists of a video rempte control

(VRC) 170 and an image processor 172. The image

processor 172 receivess image signals from a plurality of

image sources 102, 104 and outputs at least one image

signaltothe VRC 170.

[0019] The image display system 150 has several

embodiments. A conventional television and video cas-

sette recorder (VCR) as the image sources 102, 104

can be used with image display system 150 of the

present invention: Alternatively, a conventional two-

tuner television capable of"picture within a picture"

(PIP), having the two tuners as the image sources 102

and 104, can be used with the video remote control sys-

tem 150. In yet other embodiments, a conventional sin-

gle tuner teliBvision, the single tuner providing image

source 102, can be combined with the image display

system 150. In such an embodiment, a tuner as Image

source 1 04 can be included as part of the image display

system 150.

[0020] In general, the image sources. 102. 104 rnay be

ariy type of image source capable of outputting image

signals. For example, the image sources 102, 104 may
be standard television receivers, cable television boxes,

digital satellite hook-ups, or data hook-ups as required

for a conputer or a computer television. In addition, the

image source 102 may output a different type of data

than, that output by the image source 104; Ttiis would

occur, for example, when the image source 1 02 outputs

a standard television signal^ and the image source 104

outputs a connputer television signal. In some instances,

one or k>oth of the receivers 102, 104 also output audio

signals associated with the image signals.

[0021] Other embodiments will be readily apparent to

those of ordinary skill in the art upon a further reading of

the detailed description of the invention below. The out-

put image signals of sources 102 and 104 are input to a

controller 106, which determines which, of the image

signals is sent to a transmitter 1 08 and which is sent to

external processing circuitry 110 for display on display

1 14; The controller 106 selects the signals based on a

control signal received from a control receiver 112 Of

course,^;^the ceontroller 106 ;Can take .many fbrrrfei; For

^instarKierl^

V tiplexer, oi-ibiher switchingocirciitry:: Other" controllers

•106 wiir be readily appa^ of oi'dinary skill in

the iart. The controller 106 is connected to the exterr>al

processing circuitry 110 to allcw direct hard-wired con-

trol of the exlerr>al processing circuitry 110 and the

external display 114. Alternatively, an IR transmitter 116

may be connected to the controller 106 to control the

external processing circuitry 110 and the external dis-

play 114, as described below.

[0022] The selected image signals output by the con-

troller 106 are displayed on separate displays. If the

image signals output by the image sources 102, 104 are

distinct, then the image signals selected by the control-

ler 106 and output to the transmitter 108 ard processing

circuitry 110 may also be distinct. Alternatively, the con-

troller 106 can select one image signal from one source

for display on separate displays.

[0023] Processing of the image signal sent to the

5 external processing circuitry 1 10 will be discussed fol-

lowed by a discussion of the processing of the image

signal output sent to the transmitter 108. The external

processing circuitry 110 essentially performs standard

processing as required: In the case of a video or audio-

10 video signal, the external processing circuitry 110 can

be that of a television. The external processing circuitry

110 is well-known to those skilled in the art and

includes, for example, horizontal and vertical output cir-

cuitry. Moreover, the processing circuitry 1 10 may han^

75 die either analog or digital image signals where

appropriate. An output of the external processing cir-

cuitry 110 is sent to an external display 114: Examples

of suitable displays 114 include cathode ray screens,

television screens, liquid crystal displays, and computer

.20 data displays. These screens can be black and white,

color hionochrome such as blue-scale, or color

[0024] The image signal eventually output to the trans-

rnitter 108 is input to processing circuitry 403. As vyith

the external processing circuitry 110 associated with

25 the external display 1 14, the processing circuitry 103

separates the video conponent of the image signal

received from the controller 106 from the audio coiripo-

nent of the image signal. The video conponent of the

image signal is output from the processing circuitry 103

30 to a video analog to digital converter 105, if the video is

analog. If digital, no such conversion is necessary, the
video analog to digital convertei- 105 converts the video

component of the image signal from an analog signal to

a digital signal. This digital video component of the

35 image signal is output from the video analog to digital

converter 105 to a digital video encoder (DVE) 107. The
DVE 107 encodes the digital video component of the

image signal for transmission by the transmitter 108.

This encoded signal is output from the DVE 107 to the

40 transmitter 108.

[0025] The DVE 107 may compress the selected sig-

nal obtained from the controller 106. The E)VE.107 per-

rbits nrtore:>irhage dat^

/ bandwidth than without c^nripre^ theireby^ improving

45 ' transmission speed arxl picture quality. In encoding sig-

nals the DVE 107 may use the DVC format or a wavelet

CODEC such as the Analog Devices™ ADV6G1LC; or

that of a number of other typeis of digital video encoders,

including MPEG1 and MPEG2 encoders.

50 [0026]. The audio component of the image signal is

output from the processing circuitry to an audio analog

to digital converter 109 which converts the audio com-

ponent of the image signal from an analog signal to a

digital signal, if the audio signal is digital. If not. no such

55 compression is necessary. This digital audio component

of the image signal is output from the audio analog to

digital converter 109 to a digital audio encoder (DAE)

111. The DAE 111 encodes the digital audio component

4
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of the image signal for transmission by the transmitter

108 using known compression and encoding tech-

niques. This encoded signal is output from the DAE 1 1

1

to the transmitter 1 08.

[0027] The transmitter 108 multiplexes the encoded

audio and video signals and transmits the selected

image signal to a receiver 152 in the VRC 170. As cur-

rently preferred, the transmitter 108 transmits the image

signal as a radio frequency (RF) signal. In some embod-

iments, the RF frequencies are between 2400 to 2483.5

MHz. The actual RFf frequency selected depends on the

portion of the frequency spectrum allocated for such

: us€!S by the appropriate government agency. Spread

spectrum techniques can be used to send compressied

data at higher data transmission rates. Of course, this

signal may be transmitted at other frequencies, such as

infra red (IR), or using other media, such as cable.

[0028] As shown in Rgure 1 , the receiver 1 52 is part

of a remote control 170 which is included with the image

display system 150. The receiver 152 is capable of, but

not limited to, receiving signals at the frequency sent by

the transmitter 1 08. The receiver 1 52 demultiplexes the

selected image signal into separate audio and video

components. The audio component is input to a digital

audio decoder (DAD) 153 which decodes the encoded

audio component of the selected image signal received

by the receiver 152. Similarly/ the video component is

input to the digitalvideo decoder (DVD) 155 to decbde

the encoded video component of the selected image

signal received by the receiver 152. The decoded out-

puts from the DAD 1 53 and DVD 1 55 are input to the

VRC processing circuitry 157. The VRC processing cir-

cuitry processes the decoded audio and video compo-

nents of the selected image signal for display. The audio

component of the selected image signal is output from

the processing circuitry 157 to the speaker 158. The
video conponent of the selected image signal is output

trom the processing circurtry 157 to the VRC image

screen 156, As the image displayed on the image

screen 156 is capable of being distinct from the image

displayed on Vne externa! display 114, the present

invention Is capable of displaying two distinct images

esseritially simultaneously. ^ :

^

Altal^ t^ the receiver 152 and

. th0: inriage screen , 156:^because the image screen is

< assumed to be a flat pariel display, such as an LCD. An
alternate enrrfx)diment of #ie present invention, how-

V ©ver, could use a cathode ray tube (CRT) in place of the

flat panelp which would require the use of a digital to

analog GorTverter (PAC)

[0030] Alternate embodiments could also use a com-
puter display, plasma display, plasnr^ addressed liquid

crystal (RALC) display projection display, or other dis-

play device. This alternate embodiment of the present

invention may have an analog video path parallel to the

present video pat shown in Figure 1 where the output of

the path is connected to an output jack (not shown) for

;7 797 A2 8

connection to an external TV or other display device.

[0031 ] When the image signaloutput by the controller

106 to the transmitter 108 has a corresponding audio

signal, that audio signal is also transmitted by the trans-

5 mitter 108 to the receiver 152. The audio signal is

decoded by the DAD 153. It is ttien processed by the

processing circuitry 157 (typically including a DAC) and
sent to an audio output device such as a speaker 158.

Clearly, the speaker 158 may be part of the remotej cdn-

10 trol 1 70 as shown in Figure 1 , or it may be connected to

the remote control 170 and remote control system 150

via an output jack (not shown) on the renx)te control

170. As is readilyappareht to those skilled in the art; the

speaker 158 may be replaced by audio output equip-

15 ment such as an amplifier, headphones, earphones, or

the like.

[0032] The remote control 1 70 includes a VRC con-

troller 160, which produces a control signal The VRC
controller may be implemented with a standard micro-

be processor and memory, which are connected to the kiey-

pad 174. An IR receiver 310 is connected to the VRC
controller 1 60. The i^emote control 170 miay also include

read-only memory (ROM) 306 and random access

memory (RAM) 308. Atternatively. a flash or other mem-
25 ory could be used in place of the RAM menrxjry 308. In

the embodiment of the remote control 1 70 as a learning

remote control (discussed below) the ROM 306 arid

RAM 308 memories are used in emulating commands
of other- remote controls. The VRC controller 160 may

30 base its production Of a control signal on inputs frorh a
user. The VRC controller 160 could be connected to

buttons, track balls, or other selection portions on the

video remote control 170 available to a user. The VRC
controller 160may be coupled to the image screen 156

35 as in a soft-key arrangement or a touch-screen selec-

tion arrangemient. In a soft-key arrangement, the image

screen 156 displaysinput options correspondihgtd con-

trol signals associated with buttons on the rehiote con-

trol 1 70. In a touch-screen arrangement, a user may
40 select options displayed on the image screen 156 by

touching the image screen 156.

[0033] The control signal selected

, : ler vtSO-is pu]^

transmits the cbntrol signaiHo the image
45 The control receiver l l2 of the infi^^ie profcess6rl72

receives the control signal transrhitted by the con^
transmitter 164. Upon receipt, the control signal is sent

to the controller 1 06 where it is used to select the image

signals received from the image sources 1 02, 1 04. In

50 this fashion, the control signal essentially determines a
nrKxie of operation of the image display system 150. The

^control receiver 112 and control transmitter 164 need

rxrt operate at the same frequency as the cfigital video

transmitter and digital video receiver. For example, a

55 band of preferred frequencies of operation of the control

receiver 112 and control transmitter 164 liesjust above

900 MHz in the band also used by cordless phones arid

other wireless devices. Other frequencies of operation

BNSDCX^ID: <EP 0967797A2J_.>
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could be used d^ending on the particular application

and the frequency baixis available for such use.

[0034] Figure 2 shows an image display system 150

in accordance with thig present invention. In the illus-

trated embodiment, a television 200 is an image source

with the display 114 embodied as a television screen.

The external processing circuitry 110 is the standard

processing circuitry of the television 200. The remote

control system 1 50 includes the remote control 1 70 and

a docking station 202 in which it rests. The image
screen 156 resides on the remote control 170. The
image display system 150 shown in Figure 2 comprises

a separate docking station 202 and a conventional tele-

vision 200. In this arrangement the controller 106,

transmitter 108, control receiver 112 arKi other circuitry

of the image processor 1 72 reside in the docking station

202. The receiver 152, the processing circuitry 157. the

image screen 156, the speake- 158, the VRC conti'oller

160^ the transmitter 164 and other circuitry reside in the

remote control 170.

[0035] In the arrangement shown in Figurie 2. the

image sources 102 and 104 may be physically located

in several alternate places. For example, the television

200 and a VCR 206 both have television-type tuners

which act as image sources. A laser disc player 208

generates image data which is received by either the

television 200. the VCR 206. or the docking station 202,

arid constitutes another possible image source. The
embodiment of Figure 2 includes at least tvwo sources

of Image signals which may: be input into the docking

station 202. Alternatively, the docking station 202 may
include its own tuner to provide the second innage

source. Once the image signals are input into the dock-

ing station 202 and the controller 106 within the docking

station 202. the controller 106 can select the desired

image signals sent to the remote control 170 and the tel-

evision 200. One selected image is displayed on the

innage screen 1 56, arKi another selected image is dis-

played on the display 1 14. This causes two distinct

images to be displayed essentially simultaneously on
the remote control 170 and the television 200. This con-

figuration is known as "picture put of picture" or "POP."

[0036] Optionally; the Ifttrahsmitler 1

1

>t0 the controlled; 106.of;the d

l^arid^v trans

Teteeiyed into the do^
control 170 and sends HtpIR receivers (not shown) on
either the television 200, VGR 206^ or the laser disc

player 208. This is one way of permitting backward com-
patibility of the remote control system 150 of the inven-

tion with conventional televisions 200, VCRs 206. laser

disc players 208, or any other desired 1R-cbntrolled

device- when the communication frequencies or

sequences used to communicate between the docking

station 202 and the remote control 170 are different

from those of the other devices.

[0037] The remote control 170 can also be irrple-

mented as a learning remote control. In such an embod-

iment, the learning remote control 170 is capable of

controlling multiple video components by learning con-

trol signals associated with various remote controls for

the video components. The remote control 170 is not

5 required to be a learning remote control, but by making

it so. the remote control 170 becomes backward com-
patible with conventional image display systems, and,

perhaps more importarit with future image display

devices^ whose communication codes would be

10 unknown to universal remotes.

[0038] A selected image signal is received into the

receiver 1 52 of tiie remote control 170 from the image

processor 1 72. as previously described in reference to

Figure 1. The receiver 152 demultiplexes the digital

15 audio and video signals and provides the appropriate

signal to the DAD 153 and DVD 155. The DVD 155

receives the video component of the selected image

signal from the receiver 152 and decodes it. Similarly,

the DAD 153 receives the audio component of the

20 selected image signal from the receiver 152 and
decodes it. These decoded inrtage signals are ten sent

from the DAD 1 53 and DVD 155 tb the processing cir-

cuitry 157. The signals received by the processing cir-

cuitry 1 57 arethen sent to an image screen 1 56 and the

25 speaker 1 58. The image screen i 56 is part pf a feed-

back mechanism to notify the user of the status of the

storage of a desired command.
[0039] A particular embodiment of the VBC Goritroller

160 of the remote control 170 introduced in Figure 1 will

30 now be described. This particular VRC controller 1 70

includes a central processing unit (GPU) (not shown)

which is connected to a user input device such as key-

pad 1 74, to ROM 306, RAM 308 and the processing cir-

cuitry 157. When tiie VRG controller 160 is used to

35 control the controller 106, a user inputs a desired mode
of operation into the keypad 174. Input signals gener-

ated by the keypad 174 are sent to the GPU, which

selects appropriate control signals from the ROM 306'

These signals retrieved from the ROM 306 are sent to

40 the transmitter 164 which transmits control signals to

the control receiver 1 12.

[0040] To program the learning remote corrtrol to emu-

V:r late the commands of an origjinal rerribte corrtroj; a^u

?selects a^nboder^ operalfe^^^

45 ing iremote controli The programming mode can be

selected by a task-specific button or by jaroceeding

through the menus (described below in connection with

Rgure 3) of the learning remote control to select the

soft key in the proper menu. Onbe in the programming

50 mode, to trairi the learning remote tiie learning remote

control prompts the user to select a remote control type

to be programmed- In this way a remote control for a TV,

having volume and other controls, can be programmed
separately from a VCR remote control which has con-

55 trols specific to the operation and playing of VCR tapes.

The correlation of Ixjttons of the key pad 174 with the

functions of the type of remote is accomplished accord-

ing to the instructions stored in ROM 306. Once a type

6
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of remote control is selected, the learning remote con-

trol prompts the user to preiss a particular command on
the original remote control. The user is prompted by dis-

playing signals on the image screen 156. This is done
while positioning the original remote such that the com-
mand signals from the original remote are received by

the IR sensor 310 of the learning remote control 170. If

the command is received by the learning remote con-

trol^ the command is stored in the RAM 308. Ihe user is

theri prompted to press the command button of another

specific command. In this manner, the learning remote

can request commands in a predetermined sequence.

Alternatively, the screen may display most or all availa-

ble commands as. e.g.. soft keys. The user can then

select the command to be learned in an order desired

by the user

[0041] If a command is not received by the learning

remote control, or if there is a problem with the learning

activator (described below) or storage of the command,
the learning remote control displays a command for the

user to re-press the command button. In this manner
the use of the display of the learning remote control

allows the feedback mechanism to indicate to the user

that a command from the original remote control has not

been properly received by the learning remote control.

This interaction between the user and the learning

remote control by the feedback mechanism not only

simplifies the programming procedure but also assures

that all of the commands are properly received and
stored by the leaming rennote control.

[0042] To initiate the learning mode, a user presses a
"teaming activator" button on the keypad 174. This

selection prompts the VRC controller ,160 to accept an
original command received from a conventional remote

control via infrared sensor 310. The VRG controller 160
stores the original command signal in the RAM 308.

The image screen 156 is connected to VRG controller

160 and displays desired commands which the user

may select via the keypad 174. Once the signal

received from the infrared sensor 310 has been stored

in the RAM 308. the VRC controller 160 sends an image
signal to the image screen 156 indicating that the signal

;corresppndir)g to the original coriimand has- been
stpKed;;4Tiikuser nr»aytherrd^ thie learning^mode

AVia^theJteypad ^ 74 OP select another desired comrnand
displayed on the image screen 156. X

;[00431 OJpon storage and deactivation of the learning

mode, the user may select a desired command by
pressing a button on the keypad 1 74. When this occurs,

the VRG controller; 160 retrieves the corresponding
learned original control signal from the RAM 308 and
sends it to the control transmitter 164. Thus, the VRC
controller 160 associates the original comnnand control

signal with the desired command. The control transmit-

ter 164 transmits the control signal to the control

receiver 1 12. which sends it to the controller 106. In this

optional arrangement; the controller 106 sends the con-

trol signal to an inbred (IR) transmitter 1 16 of the image

processor 172 shown in Figure 1. In either case, the

control signal is sent to the image sources; e.g.. video

devices 200. 206, 208.

[0044] Notice that the infrared sensor 310. VRC con-

5 troller 160. keypad 1 74 and RAM 308 essentially act as
a translator translating signals received from the original

remote control into a data format for storage. Also, the

VRC controller 160, transmitter 164, control receiver

112, controller 106 and IR transmitter 116 essentially

10 act as a converter changing an output cohimand signal

generated from the signal stored in merhory into its orig-

inal format for control of an Image source. Other transla-

tors and converters will be readily apparent to thoise

skilled in the art. While the embodiments described

15 above use a keypad and a screen, alternate embodi-
ments of the present invention could employ a touch
screen in place of. or in addition to, a keypad.

[0045] This discussion has highlighted infiB-red trans-

mission and receptiori since that is the common fre-

20 quehcy ranige for controlling televisions, video cassette

recorders, laserndisk players, and other image display

devices. The present invention is riot limited to infra-red

communication but encompasses a broad spectrum of

electromagnetic frequencies.

25 [0046] Figure 3 shows a front vieyy of the remote con-

trol 1 70 displaying a home menu on the image screen

156. By displaying different menu screens on the image
screen 156. the present invention allows a viewer to

selectively control functionality of video devices con-
so nected to the docking station 202 of Figures 8 and 9

described below.

[0047] The keypad 174 displayed in Rgure 3 iis in a
soft-key an-angement with buttons conrespondiiig to

selections displayed on ttie image screen 156. Adiffer-

35 ent soft-key arrangementmay be selected by changing

the menu displayed on the image screen 156 by press-

ing the next button 404. The MENU button 400 isa tog-

gle which allows the user to bring up a menu over any
image and subsequently eliminate the active menu dis-

40 play. As shown in Figure 3. the user may select a hnode

of operation such that one of the image sources 102.

104 is in theTV 200, me VCR 206ror is part of an auxi

.iiarys&urce.sucfvas aJaser disc;208.^^^^>^^: ;
;

;

[0040]! v As;depicted in Figure 3, the^s^^

45 infrared sensor 310 reside on the front of the remote

controMSO. An antenna 402 is also part of the rerriote

control 150 and resides on the top. The antenna 402 is

coupled to the receiver 152 and the transmitter 164

shown in Figure 1. Of course, many other arrange-

so ments of buttons in the keypad 174. the speaker 158,

the infrared sensor 310, the menu button 400 and the

antenna 402 are possible as will be readily apparent to

those skilled in the art. An antenna for the 2.4 GHz RF
band and higher, e.g., 5 GHz. would be smalt enough to

55 be concealed within the remote control enclosure.

[0049] Figure 4 shows a perspective view of the

remote control 170 displaying a television menu on the

image screen 156. The television menu may be used to

7
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control the television 200 or to store original commands

corresponding to desired commands while in a learning

mode. When menu 40 is displayed on the innage screen

156. pushing the buttons 8 produces a change in either

a program being displayed on the TV 200 connected to

the docking station 202 or sound output from the TV
200. The menu 40 is identified by a menu identifier 48

which indicates what device will be controlled by push-

ing the buttonsB of the remote control 1 70. In the exam-

ple illustrated, the menu identifier 48 for menu 40

irxJicates that rnqnu 40 controls functions of the TV con-

nected to the docking station 202 associated with the

remote contrcH 170; Pushing the button 46 produces the

result shown in the indicator 44, which is a lowering of

the volume from the speaker of the TV. The menu 40 is

displayed as a superposition of the indicators and menu
identifier over the program: displayed on the image

. screen 1 56» such that the program can still be viewed in

regipris of the image screen 156, not occupied by the

: indicators and menu identifier By superiDOsitioning the

menu pyer the program displayed on the image screen

-156, a viewer is still able to watch the program while

controlling the functions indicated by the menu identifier

and indicators of the menu 40.

[0050] - In such a superposition, menu selections can

also be nnade by touching the image screen 156 in

some enr^odiments. In those embodiments, the hard-

ware keys t>ecome unnecessary. Then portions of the

image screen 156 are sensitive to the touch oi si user to

select optionsdisplayed on the Image screen 156. Use

of the touch screen is not incompatible with use of the

buttons.

[0051] Rgure 5 shows a different menu 50 from the

menu 40 shown in Figure 4. As indicated by the menu
identifier 58. menu 50 allows control by a viewer of a

VCR 206 connected to the doddng station 202 associ-

ated with the remote control 1 70. When menu 50 is dis-

played on the image screen 156. the same button 56

-Which controlled the volume of the TV 200 when menu
40 was displayed now has a function of stopping a tape

within the VCR 206. This is indicated by indicator 54

associated with txrtlon 56. The different numerical des-

ignation for tfie sanie bimon^56bwhen^ nnentrcSOvis^d^^

j-rvpla^ versuS446iwhen^1^
vthe^ifferientfuhctionias^dc^

•jiKSt the p Thus, as mentioned abovei: the

V'biittons 8 of the keypad 174 are "soft keys" whose func-

^ tionality can be aftered by selecting a different menu.

; [00521 In both the menu 50 shown in Rgure 5 ard the

menu 40 shown in Rgure 4 the tartton 60, as indicated

by indicator 62, progresses to the next menu. Button 64

turns off the display of menus on the image screen 156

such that only the program or image signal sent from

the associated docking station 202 is displayed on the

image screen 156 without any indicators or identifiers

from any of the menus. The function of button 64 is

given by indicator 66. Buttons 64 and indicator 66 are

common to all available menus of the remote control

170 and remote control system 150. Activation o1 the

display of menus is accomplished by pressing button

60. which has imprinted on it "MENU". In this way an

indicator for button 60 is obviated.

5 [0053] Rgure 6 is a i^ear perspective view of the

renrrate control 170 of Rgures 4-5. A video outplrt jaick

14 is provided on a casing 4 of the remote control 1 70 to

allow the image signal received by the RF antenna 402

to be output to an external display (not shown). The

10 video output jack 14 may be a starxJard "mini jDhone

plug" connector of either the mono or stereo audio type.

Alternatively, other types of connectors, such as the

"RGA,*" "phono plug" or S-Video connector could be

used for outputting the audio and video signal received

15 by tiie remote control 170.

[0054] Rgure 7 is a bottom perspective view of the

remote control 170 of Rgures 3-6. Located on the bot-

tom of the remote control 170 is a pair of recharging

contacts 16. The recfiarging contacts 16 are connected

20 to a battery located within the casing 4 of the remote

control 170. The fc>attery supplies the necessary power

to run the remote control 170 including the image

screen 156. An on/off switch 159 is located on the cas-

ing of the video remote control 170.

25 [0055] Rgure 8 is a perspective view of a docking sta-

tion 202 for use with the remote control 170. Located on

the front of the docking station 202 is a docking port 22

adapted to securely hold the remote control 170 when

not being held by a viewer.

30 [0056] Located on thb bottom portion of the docking

port 22 are recharging contacts 24. The size arid spac-

ing of the recharging contacts 24 are adapted to estab-

lish electrical contact with the recharging contacts 16 of

the:remote control 170 of Rgures 3-7 when the remote

35 control 170 is docked in the docking station 202. This

allows power to flow from the docking station 202 to the

remote control 1 70 to recharge the battery of the remote

control. The docking station 202 is connected by a

power cord to an AC power outlet-

40 [0057] : Located on the top of tiie docking station 202

is a flexible RF antenna 26. The RF antenna 26 Is used

to communicate with the remote corrtrol170L Within the

A docking ; statlpht 202 is thfe fransHhittei^ jliG^

^^reeeiyer^^ 2 •tfdi' seridir^ receivingl^RF i^ignals via

45 the RF antenna 26.'Command sigr^ls from the rempte

control 170 are sent from the RF antenna 402 of the

remote control 170 to the docking station 202. Image

signals are sent to the remote control 170 from the

docking station 202.

so [0058] An IR transmitter 1 16 is connected by a cord to

the docking station 202. The IR transmitter 1 1 6 pro-

duces pulses of IR light to control the TV 202 or other

video devices 206. 208 to be confrolled by the remote

control 170. The cord cames signals from the docking

55 station 202 to the IR transmitter 116.

[0059]: Buttons 28 are located on the front of the dock-

ing station 28, including an on/off swvitch for the docking

station 202. Additionally, a second button 28 is included

8
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as a pager to cause the remote control 170 to produce

a distinctive audible alert. The audible alert allows a

user to locate the remote controller when its wherea-

bouts are not known.

[0060] Figure 9 is a rear perspective view of the dock-

ing station 202 shown in Figure 8. An AC power cord 70
plugs into a standard AC wall outlet. An AC power outlet

72 allows TV 200 to receive power through the docking

station 202. Video- In connectors 74 allow video innage

signals to be received by the docking station 20 from TV
200. VCR 206. cable box. DSS dish^ computer monitor,

computer television such as a WEB-TV^" device, or

other video device. Alternate embodiments of the

present invention could allow multiple arrangements for

users to connect multiple video devices and to allow the

signals of such devices to pass through the docking sta-

tion 202 to other video devices.:

J [0061] Figure lO isa perspeclive view of aTV 1100
with a docking station 1102 integrally formed as part of

the TV 1100. The docking station 1102 has a docking

port 1 1 04 adapted to hold the remote control 1 70 shown
in Rgures 3-7. Battery contacts are located in the bot-

tom of the docking port 1104 and contact the battery

contacts of the remote control 1 70 when placed in the

docking port 1104. An RF antenna 1 1 06 is located on

the top of the docking station 1102. An IR transmitter

116 is connected by a cord 1 108 to the integrally formed

TV 1 100 and docking station 1 102. The transmitter 116
is used by the present invention to send command sig-

nals received from the renrK>te control 202 by the dock-

ing station 11 02 to other video devices connected to the

video inputs of the integrally formed TV 1 100 and dock-

ing station 1102.

[0062] Rgure 11 shows a keyboard 1200 adapted for

use with a computer television with a remote control

170. One problem with many current conrputer televi-

sions is that the usermay not easily use them while

working in a home office or desk. Often the computer
television is not located in the same place where a user

typically performs computer tasks such as browsing the

worW-wide web or other computer networks. By provid-

ing the remote control 170, the user can browse the web
Mr or work on-line from a location remote from the televi-

ston 20O;j-S^fillx)uith needifpr xiabtes^^ normally

With monitors;, and ikeyt)baitJs. the user is

freed from vygttchingvTV 200 or g^^ within

cable distance of the TV 200.

[0063] IR signals from the;keyboard 1200 to the com-
puter television may emanate from an IR transmitter

located on the keyboard. The remote control 170 is

positioned in frortt of the keyboard 1 200 such that the I

R

sensor 310 of the remote control 170 receives the IR

signals emanating from the IR transmitter of the key-

board 1200. The remote control 170 then transmits

these signals to the docking statfon 202 by RF convnu-

nication. The docking station 202 sends the appropriate

IR signals in the appropriate format, e.g. Web TV. to the

computer television via the IR transmitter 116. The IR

transmitter 1 16 is positioned in front of the computer tel-

evision. By sending the IR signals to the remote control

170. the user is freed from operating the keyboard 1200
in front of the computer television. With the present

5 invention, the user can operate a computer television

within the communication range of the renrwte control

202 and docking station 1 70.

[0064] In another embodiment, the remote control 1 70
need not send the signals to the docking station 202 but

10 may send them directly to the image display devices

such as the computer television. This can occur, for

example, when the remote corrtrol l70 has an IR emitter

to control the image display devices directly and outputs

the appropriate comrr>and signals, e.g., the remote nriay

15 be pre-programmed with these signals or learn the sig-

nals as a learning remote.

[0065] Figure 1 2 shows an alternate embodiment of

the present invention where the remote control 170 is

integrated with a computer monitor or computer televi-

20 sion such as a WEB-TV^" device. The remote control

170 has a keyboard 1300 with a tracking balM302 to

allow a user to input commands and instructions to work
on-line with standard browsers, web pages and onrline

services. As with the remote control ^ shown in Figures

25 3-7. the remote control170feceives display information

and exchanges command and information signals via

RF communication with a docking station 202, as shown
in Figures 8 arKi 9. Additionally, the embodiment of the

remote control 1 70 as a learning renrwte control is also

30 applicable to use with a cdmputer or Web^TV device.

[0066] Having described the present invention through

exarhples of specific embodiments, the advantages of

the present invention over conventional remote controls

for video devices are evkient to one of ordinary skill in

35 the art. The viewer may control or watch programming

from a variety of programming sources anywhere within

the communication range between the remote control

and docking station. Viewers have the advantage of

using the present inverition tb watch progranriming 6^^

40 Other TV connected to the remote control, thereby free-

ing them from connecting cable or DSS systems to

e^ery TV they wish to watch. _
[(H3€7] ; By adapting the^ :

single or dual tuners, the present invention is able to

provide the user with two distinct images at th^ sarhe

time without imposing one image on top of another as in

PIR In addition, a user without a TV with PIP can watch

two programs at once. Additionally, the present invent

tion has the flexibility of allowing users to use computer
so television such ais WEB-TV™ devices anywhere within

the communication range of the present invention.

[0068] By use of the image screen of the remote^cbn-

trol. the present invention is able to sirrplify the proce-

dure of having the present invention emulate multiple

55 remote controls. In tiiis manner the present invention is

a learning remote control which can learn and erruilate

the IR comnrwnd signals of any remote. The use of soft

keys, and the touch screen, allows a minimal number of

45
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keys to be located on the casing of the remote control

This greatly simplrfies operation for the user- Addition-

ally/ the size of the inriage screen allows users with

reduced sight capabilities to more, easily identify the

functionality of the buttons of the keypad, in contrast to

the rriany small buttons of conventional remote controls.

[0069] Those skilled in the art will readily appreciate

that various modifications can be made to the above

exemplary embodiments without d^arting from the

spirit of the invention. For example, while the ennbodi-

ments of the remote control are shown in Figures 3-7

with buttons 8. other embodiments of the present inven-

tion could use dials, rocker switches, or other controls.

Although the embodiments described attcve exemplify

a docking station formed as a separate device, other

embodiments of the present invention could utilize a TV
or other video device with the docking station formed as

an. integral component as shown in Figure 10. The

above description focused on the use of certain RF fre-

quencies and transmission rates between the docking

station and the remote control and IR transmission

between the remote control system and the image dis-

play devices. Those of ordinary skill in the art will recog-

nize that other frequencies and transmission rates could

be used in alternate embodiments.

Glaims

1; A remote control system for use with an image dis-

play device, wherein the image display device Is

associated with a first image and a corresponding

first image signal, the remote control system com-

prising:

a transmitter (108) for transmitting a second

image signal; and

a remote control (170) having a display (156)

for displaying a second image corresponding to

said second image signali wherein said second

image is distinct from said first imaga

2. The remote control system of claim 1 wherein said

• iv v remote eontrpi (170) iS(a^leaming;^irerhote control;

• v3^;>:^:Tlie renxrte co^ of claim 1 wherein said

;v image display device -includes said transmitter

v-,y(108).--y
;

--'-X / -
•

4. The iemote control system of claim 1 wherein said

image display device does not include said trans-

mitter (108).

5.- The rerhote control system of claim 1 further com-

prising at least one image source (104) for output-

ting said second image signal to said transmitter

(108).

prising:

a controller (106) for selecting said secorid

image signal from a plurality of irimage signals.

5 •

7. The remote control system of claim 6 wherein said

controller (106) is responsive to a control signal

from the remote control (170).

10 8. An image display system capable of displaying two

distinct images, said image display system com-

prising:

a first image source (102) for outptrtting a first

image signal;

a second image source (104) for outputting a

second image signal;

a first, controller (106) coupled to said first and

second image sources (104) for selecting a first

selected image signal and a second selected

image signal from said first and second image

signals;
^

a image display (114) for displaying a first

image corresponding to said first selected

image signal chosen from said first image sig-

nal and said second image signal;

a first transmitter* (1 08) for transmitting said

second selected image signal;

a video remote control (VRC) (170) including:

20 \

25

.30.

35

40

.45

a VRC receiver (152) for receiving said

second setected image signal transmitted

by said first transmitter (108);

a VRG image screen (156) for displaying a

VRC image corresponding to said second

selected image signal;

a VRC controller (160) for producing con-

trol signals based upon inputs by a user;

and:

a VRC transmitter (164) for transmitting

said control signals;

.

wherein sakl first controller (106) is

responsive to saidf^ntrol^signal^

>first image oh said imagedisplay :(1 1 4) and

said VRC image on saki VRC : irnaige

screen (156) may be distinct.

9. The image display system of claim 8 further com-

prising a inriage device that includes said first image

.50 source (102):

10. The image display system of claim 9 wherein said

image device is a ielevisionr -

55 11. The image display system of claim 9 wherein said

image device is a VCR.

6. The remote control system of claim 1 further com- 12. The image display system of claim 8 wherein said

10
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first image source (102) is a computer network. display device (156) of the feedback mechanism
- , displays a f irst label for said desired command.

13. The image display system of claim 8 wherein said

first image source (102) also receives a first audio

signal associated with said first image signal.

14. The image display system of claim 8 wherein said

first transmitter (108) and said VRC receiver (152)

operate in a frequency range between approxi-

mately 5.15 GHz and 5.85 GHz.

15. The image display system of claim 8 wherein said

first transmitter (108) and said VRC receiver (152)

operate in a wavelength range between approxi-

mately O.S^im and 1 .2\im.

16. the irr«ge display system of claim 8 wherein said

image screen (156) displays input options of said

VRC controller (160) corresponding to said control

signals for selection by said user.

17. The image display system of claim 1 6 wherein said

VRC image screen (156) is touch sensitive such

that said input options can be selected by said user

by touching portions of said VRC image screen

(156).

18. The image display system of claim 16 wherein said

display of said input options on said VRC image

screen (156) is a soft key display.

19. The image display system of daim 8 further com-

prising a docking station including said first trans-

mitter (108).

20. The image display system of claim 19 wherein the

docking station further includes said second image

source(104).

21. A learning remote control comprising:

a receiver (310) for receiving an original com-.

marKl sigrial sent by an original renriote^c^^

said second image step includes:

: cprnmard of said^^ y45

a miemory (308) coupled to said receiver (310) showing on sakJ irnage screeri (1 56) available

for storing said original command signal; nrodes of operation of said image display sys-

circuitry for associating the original command tem.
,

signal with a desired command; and

a feedback mechanism for indicating whether so 31, The method of claim 27 further conprising:

said original signal has been successfully

saved in said memory (308) for association transmitting said selected mode input to said

with the desired command, remote control (170) to said image display

wherein the feedback mechanism includes a device; and

display device (156) for displaying information ss receiving in said image display device said

relating to the storage of the command signals. transmitted selected mode.

22. The learning remote control of daim 21 wherein the 32. The method of claim 29 further conrprising:

11
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23. The leaning remote control of claim 22 wherein the

5 display device (156) of the feedback mechanism
displays a second label for said original command.

24. The learning remote control of claim 23 wherein

said display device (156) a command menu includ-

10 ing said first label and said second label

25. The learning remote control of claim 21 wherein

said original command signal is a television control

signal.

75

26. The learning remote control of claim 25 wherein

said original command signal is a computer control

signal ;

20 27. A method of displaying images on a image display

system, wherein the image display system includes

an image display device and a remote control (170),

said method comprising:

25 selecting a mode of operation of the image dis-

play system;

displaying a first image on a display (114) on

said image display device depending on said

selected mode ol operation; and
30 displaying a second irinage on an image screen

(156) on said remote control (170) depending

on said selected mode of operation, wherein

said second image is distinct- from said first

image; ,

35 ^
;

- .

28. TTie method of claim 27 wherein said selecting step

includes: inputting said mode selection to said

image display system.

40 29. The method of daim 28 wherein said inputting

occurs on said renwte control (170).

30- The method of daim 27 wherein said di;^^
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playing a first audio signal associated with said

first image signal.-' -

33- The method of claim 29 further comprising: playing

a second audio signal aissociated with said second 5

image signal

34. A method of displaying an image in a remote con-

trol system for use with an image display device,

whereirl the image display device is associated wrth io

a first in^ge and a corresponding first image signal,

^ the method comprising:

transmitting a second image signal to a remote

control (170); is

displaying a second image on a display (156)

associated with the remote control (170), the

second image corresponding to said second

image signal, wherein said second image is

distinct from said first image: 20

35, Amethod of operating a learning remote control,

said method comprising:

receiving by the learning remote control (170) 25

an original command signal sent by an original

remote control, wherein the signal corresponds

to an original command of said original remote

control; v

storirig said original command signal in a mem- 30

ory (308) of the learning remote control (1 70);

r associating the original command signal with a

desired command; and
indicating on a display device of the learning

remote control whether said original signal has 35

been successfully saved in said memory (308)

for associatiori with the desired command.

40

45

50

55
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(54) An image display and remote control system capable of displaying two distinct images

(57) An image display system capable of displaying

two distinct images at the same time. One image Is

.

shown on an image display device such as a television

or computer monitor which is coupled to the image dis-

play system. The other image is shown on a remote con-

trol (1 70) included in an image display system. A dock-

ing station is also part of the image display system. It is

connected by standard audio-visual coaxial cable to the

TV and associated video devices and sends com-
pressed digital video signal information to the video re-

mote control (170) by RF communication. Both the

docking station and th^ Video remote control (1 70) have
RF antennas and receivers (112, 152) capable of send-
ing diigita I RF sighals. Digital command and information

signals are exchanged between the docking station and
video remote control (170) to ailow control from the re-

mote control of the functions of the TV and other video

devices. The remote control (1 70) has a learning mode
with on-screen feedback making the image display sys-

tem backward and forward compatible with a wide array

of image display devices. The invention is thought to be
particularly useful for networked computer televisions.
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